The angioarchitecture of intracranial dural arteriovenous fistulas (DAVFs) can vary widely, from lesions with a single fistulous connection to those with multiple sites of arteriovenous shunting. [1] Endovascular treatment is currently the first-line intervention in the management of intracranial DAVFs. A number of embolic agents have been employed for the treatment of DAVFs. Precipitating hydrophobic injectable liquid (PHIL; MicroVention, Tustin, California, USA) is a novel permanent liquid embolic agent which may allow better intravascular penetration than ethylene vinyl alcohol copolymer (Onyx; ev3 Neurovascular, Irvine, California, USA). [2] However, the literature regarding the use of PHIL for the treatment of intracranial vascular malformations is presently very limited. [2] [3] [4] We describe a case of a patient with a complex posterior fossa DAVF which was successfully embolized with PHIL.
A 73-year-old male presented with 2 weeks of recurrent syncope. Computed tomography angiography showed an infratentorial vascular malformation located posterior to the pineal gland and above the vermis of the cerebellum draining into the straight sinus [ Figure 1a and b]. Further evaluation with cerebral angiography revealed a Borden Type III, Cognard Type IV DAVF parasitizing blood supply from multiple branches of the right external carotid artery, including the middle meningeal, superficial temporal, and occipital arteries, as well as the artery of the falx cerebri and left posterior cerebral artery [ Figure 1c -e]. There were two sites of the arteriovenous shunting: One into the vein of Galen (VOG) and straight sinus which comprised the majority of the DAVF's venous drainage and another directly into the superior vermian vein. The shunting from the DAVF was also resulting in pial venous congestion at the surface of the cerebellum.
The patient underwent transarterial embolization of the DAVF using PHIL [ Figure 2 ]. The fistulous connection draining into the VOG was occluded from the right middle meningeal artery. However, the straight sinus was inadvertently occluded during this stage of the embolization. The fistulous connection draining into the superior vermian vein was occluded from the right occipital artery. Overall, seven injections of PHIL performed utilizing a total of 1 mL of 30% PHIL and 6 mL of 25% PHIL. The final postembolization angiography demonstrated no evidence of residual arteriovenous shunting, with resolution of the preoperative cerebellar venous congestion. Due to the iatrogenic straight sinus thrombosis, the patient was administered an intravenous heparin infusion for 48 h after the procedure, with the goal of maintaining a therapeutic partial thromboplastin time of 50-70 s. The patient had an uncomplicated postoperative course and was discharged 4 days after the embolization procedure with 1 month of therapeutic enoxaparin. Follow-up angiography 7 months after embolization [ Figure 3 ] showed durable occlusion of the DAVF. In addition, the patient's preoperative syncope resolved at 2 months follow-up, and he remained asymptomatic at 7 months clinical follow-up.
The management of DAVFs is multimodal, comprising embolization, surgical ligation, and stereotactic radiosurgery. [1, 4, 5] Since PHIL is a relatively new embolic agent, data regarding its outcomes are sparse. Leyon et al. treated five intracranial and three spinal DAVFs with PHIL as the sole embolic agent and achieved complete occlusion in seven patients (88%). [4] There were no cases of technical or clinical complications. Samaniego et al. embolized five brain arteriovenous malformation (AVM) patients with PHIL, either as the sole embolic agent or in conjunction with Onyx. [3] The Spetzler-Martin grades were III in three AVMs and II and IV each in one AVM. A total of nine arterial pedicles were embolized with PHIL, and curative embolization was achieved in three AVMs (60%), including one Grade II and two Grade III lesions. There were no procedural complications. Koçer et al. used PHIL to embolize three brain AVMs before resection. [2] On histopathological analysis, PHIL elicited 
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moderate inflammatory changes in the embolized vessels without angionecrosis, compared to Onyx, which elicited a milder inflammatory reaction with angionecrosis. The caliber of the smallest vessels containing PHIL versus Onyx was 2.9 and 5 µm, respectively. This suggests PHIL may penetrate vascular malformations more deeply than Onyx, thereby affording an advantage for the embolization of some lesions.
We were able to successfully obliterate a complex posterior fossa DAVF with PHIL in a single embolization procedure.
The procedure was complicated by straight sinus thrombosis, which did not cause clinical sequelae. The patient's preoperative symptoms also resolved after DAVF occlusion, indicating an association among the DAVF, its associated cerebellar pial venous congestion, and the patient's syncopal episodes. Our case serves to add to the paucity of data regarding PHIL for embolization of intracranial vascular malformations. Additional studies from larger patient cohorts with long-term angiographic and clinical follow-up are necessary to better define the role of PHIL in the endovascular management of DAVFs.
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Pericardium Covered Stent Graft for Endovascular Treatment of a Traumatic Carotid-cavernous Fistula
neurological status of the patient, we proceeded urgently with endovascular treatment. A 6-French (Fr) Neuron distal access catheter (Penumbra, Alameda, California, USA) was navigated into the preexisting stent that had herniated through the fistula into the left cavernous sinus. Next, a wire was maneuvered through the stent into the left angular artery. After an exchange wire was navigated into the angular artery, the prior stent was angioplastied with a Gateway Balloon (Boston Scientific, Natick, Massachusetts, USA) to tear the struts. This allowed passage of an Aneugraft D covered stent (EPS Vascular AB, Viken, Sweden) into the clinoidal segment of the left ICA. A construct comprised a 3.0 mm × 13 mm and a 3.5 mm × 18 mm Aneugraft Sir, Direct carotid-cavernous fistulas (CCFs) are high-flow lesions which typically require intervention, due to the rapid progression of associated symptoms and their low rates of spontaneous resolution.
[1] Endovascular treatment is the mainstay of therapy for direct CCFs. [2] The first-line endovascular approach for CCF is typically selective occlusion of the fistulous connection with coils or an embolic agent from either a transarterial or transvenous route. When selective embolization fails, covered stent grafts have been used as a potential salvage device for the treatment of persistent CCFs. [3] However, there is limited data regarding the efficacy of covered stents for CCFs, and the role of these devices in the management of CCF patients is ill-defined. We describe a case of a traumatic, high-flow CCF which was treated with a pericardium covered stent graft.
A 20-year-old male suffered a penetrating injury to the left orbit after a motorcycle accident and was initially managed at an outside institution. The patient was found, on cerebral angiography, to have a traumatic dissection of the cavernous segment of the left internal carotid artery (ICA), with an associated pseudoaneurysm [ Figure 1a and b]. The cavernous ICA dissection was stented, and the pseudoaneurysm was partially coiled at the outside institution [ Figure 1c and d]. Follow-up angiography performed 6 days after the initial endovascular procedure showed interval development of a direct, high-flow CCF, and the patient was subsequently transferred to our center for further management.
The patient was taken our neurointerventional suite, where cerebral angiography confirmed the presence of a left-sided Barrow Type A direct CCF, with rapid shunting into the inferior petrosal sinuses bilaterally [ Figure 2a and b]. There was also very severe vasospasm of all the intracranial arteries, with very poor perfusion of the left hemisphere. Due to the angiographic appearance of the CCF and the deteriorating
